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Other Activities

I was a member of the Joint Statistical Advisory Group at Stanford University (a
group of researchers who study problems posed by the N.S.A.) led by Dr. James Maar
of the N.S.A. and Professors David Siegmund and Art Owen of the Statistics Depart-
ment at Stanford, for each of the three summers in the period under consideration. I

4 20000727 219



- Ld, REPORT DOCUM-..TATION PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per resp AFRL-SR-BL-TR-00- irching

existing data sources, gathering and maintaining the data needed, and completing and reviewinE ng this
burden estimate or any other aspect of this collection of information, including suggestions for *rvices,
Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, ;/1 2ement
and Budget, Paperwork Reduction Project (0704-0188), Washington DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

December 1998 Final Technical Report, Period May 1 1996 to September 30

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Progress Report on AFOSR Grant No. F49620-95-1-0066 "Studies in Reliability The- F49620-96-1-0132
ory and Survival Analysis and in Markov Chain Monte Carlo Methods".

6. AUTH'OR(S)

Hani Doss

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT

Department of Statistics NUMBER

Ohio State University
Columbus. Ohio 43210

9. SPI'ONsotI\; 'MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING AGENCY RE-

Air Fr, ()tffio, of Scientific Research PORT NUMBER

110 D[)uni/ .\v,.nue. Suite Bl15
Botlii- AFl. D[C 20332

11. S'I-1lMl %1I "•, IAY NOTES

12a. I)sIRIHITlIo% AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

13 -, i i . , rtinw 2:200 words)

14. ';ltill II IIt w- 15. NUMBER OF PAGES

3

16. PRICE CODE

17. l.([ IIa %1,-,11-HI 01 t)-RE 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION OF 20. LIMITATION OF ABSTRACT

RE-111l OF THIS PAGE ABSTRACT

UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED UL

NSN 75-10-01.2sO-5:U500 Standard Form 298 (Rev 2-89)



wrote four technical memoranda on problems of interest to some anonymous parties
in the D.o.D. and forwarded to us through Dr. Maar.

Invited Talks

1. Fifty-First Meeting of the Seminar on Bayesian Inference in Econometrics and
Statistics, Ohio State University, May 1997. Dynamically varying prior and pos-
terior in Bayesian nonparametric analysis of censored data.

2. Joint Statistical Meetings, Anaheim, California, August 1997. Monte Carlo meth-
ods for Bayesian analysis of censored data using mixtures of Dirichlet priors.

3. Michigan State University, Department of Statistics, November 1997. Bayesian
analysis of censored data using mixtures of Dirichlet priors.

4. ENAR/IMS Spring Meeting, Pittsburgh, Pennsylvania March, 1998. Reconstruc-
tion of phylogenetic trees via Markov chain Monte Carlo.

5. International Conference in Reliability and Survival Analysis, Northern Illinois
University, May 1.998. Dynamic visualization of changing prior and posterior in
Bayesian nonparametric analysis of censored data.

6. Joint Ohio State University, Cleveland Clinic Foundation, Case Western Re-
serve University Annual Biostatistics Minisymposium, Ohio State University,
May 1998. Dynamic visualization of changing prior and posterior in Bayesian
nonparametric analysis of censored data.
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(Abstract)

The focus of the work has been the development of Markov chain "Monte
Carlo" methods in Bayesian analysis, with emphasis on applications to survival
or reliability data. We have emphasized the development of methods of dealing
with analysis of sensitivity to the prior distribution.
In analyzing survival data coming from reliability studies, if we are interested in
estimating the distribution of the lifelength of a component, we can use a
nonparametric model or a parametric model. A nonparametric model will
always give valid estimates, but these are considerably more variable than
estimates from a parametric model. On the other hand, parametric models give
estimates that may be bad if the model does not conform to the real-world
situation. For parametric models, it is necessary to obtain Bayesian parameter
estimates, and this can only be done with "Monte Carlo" simulation methods.
We have simplified the standard "hyperparameter" method by introducing an
importance sampling scheme, this reduces the Monte Carlo estimate to
considering only one prior. An interactive parameter control environment was
introduced. A detailed example has been worked out involving predictions
made in an "interval censored" study on breast cancer and chemotherapy
response. Estimates of the heavy-tailed treatment results have been
encouraging.


